I have received the reports from three referees who were asked to assess your study, which I have pasted below. I am happy to say that, as you will see, all consider the study of wide general interest and high novelty, and well suited to publication in EMBO reports. They do have minor issues, which I am sure will be easy to address during revision, but overall the impression is very positive.
As a short-report journal, EMBO reports has relatively succinct length limits in terms of both text and number of figures. In order to to adjust to our maximum of 29,000 characters (including spaces), I would recommend the presentation of a merged the Results and Discussion section, which would help to eliminate some redundancy inherent to their presentation separately. The Material & Methods section could also be shortened to only include the essential information needed to understand the experiments performed; longer, more detailed information necessary to repeat the experiments should then be included in supplementary information. In addition, we can accommodate a maximum of 5 figures. You could choose to move one into supplementary information, but this would be a pity and I would recommend to merge two figure into one. For example, figure 5 could be the last panel of figure 4.
Revised manuscripts must be submitted within three months of a request for revision; they will otherwise be treated as new submissions. When submitting your revised manuscript, please include: the revised text, editable TIFF or EPS-formatted figure files, a separate PDF file of any Supplementary information (in its final format) and a letter detailing your responses to the referees. We also welcome the submission of cover suggestions or motifs that might be used by our Graphics Illustrator in designing a cover.
I am happy that the outcome is positive in this case. I think this is an important study and look forward to seeing a revised form of your manuscript when it is ready. Do get in touch if I can be of any assistance in the preparation of your manuscript for publication.
Yours sincerely, Editor EMBO Reports REFEREE REPORTS Referee #1 (Remarks to the Author):
The paper by Adrain et al. examines the capacity of mammalian Rhomboid proteins to cleave EGFR and ErbB ligands. They show that RHBDL2 cleaves the EGF precursor, but not other ligands. The capacity of other RHBDL proteins to cleave other EGFR/ErbB ligands was not examined. Cleavage of EGF by RHBDL2 vs. cleavage by metalloproteases was dissected by addition of metalloprotease inhibitors. Mutational analysis has identified the critical residues for cleavage in EGF, immediately adjacent to the transmembrane domain. Cell lines with endogenous RHBDL2 expression have been identified. In these cells, endogenous cleavage activity could be detected after inhibition of metalloproeases, and eliminated by RHBDL2 RNAi. Finally, while cleavage by RHBDL2 (or metalloproteases) leads to secretion of the entire extracellular domain of the EGF precursor, this moiety is biologically active, as assayed by triggering activation of the EGF receptor.
The paper highlights a novel issue, which is of broad interest. Rhomboid proteases play important roles all the way from bacteria to multicellular organisms. Identifying a role for these proteins in vertebrates significantly expands the scope of their action. In addition, in view of the central role of the EGFR pathway in human cancer, this finding may provide a new insight. The paper demonstrates the points in a comprehensive and convincing manner. We are still left with the question of when and where processing by RHBDL2 actually plays a biological role, but this is clearly a question for the next phase. I have only two minor points for the discussion: 1. While the authors have convincingly demonstrated the activity of RHBDL2 when metalloproteases are inhibited, we don't know the relative contribution of its cleavage when they are active. Some discussion on this point may be useful. 2. The authors state that Rhomboid1 resides in the Golgi in Drosophila cells (Lee et al., 2001) . While expression of Drosophila Rhomboid1 in COS7 cells leads to Golgi localization, characterization of the endogenous localization of Rhomboid1 in Drosophila cells and in the eye disc has shown that it resides primarily in distinct compartments, and is not overlapping with Golgi markers. Since this work was already published, the updated information should be properly quoted.
Referee #2 (Remarks to the Author):
I have read the paper by Colin Adrain et al with pleasure. The paper uses a series of relatively simple in vitro cell culture assays to demonstrate unequivocally that EGF is processed by rhomboid protease RHBDL2, in parallel and independent of ADAM proteases that were implicated before in this processing. The work identifies the cleavage site, shows that the product is able to interact with the EGFR and that RHBDL2 is expressed to relative high extents in several cancer cell lines, where it is engaged in EGF processing, while other cells are devoid of this protease and cleave EGF mainly via the classical BB4 sensitive metalloproteases. Although the work seems at first glance straight forward, this is only so because the experiments are very elegant and the reasoning is crystal clear. In fact the work goes against established concepts and lays the basis for further work allowing the understanding of the biology of mammalian rhomboids. The paper brings for instance the first unequivocal mammalian substrate for the mammalian rhomboids (although OPA-1 and Pink-1 might be (controversial) substrates for the mammalian mitochondrial rhomboid PARL). It also raises intriguing questions with regard to the conservation of EGF signaling between fly and mammals, and as discussed, could potentially have important implications for our understanding of the importance of the iRhoms in e.g. cancer.
As with all good science, the work raises several new intriguing questions, and the next steps will need to unravel the relative importance of the different proteolytic pathways for EGF signaling in biological relevant processes. However, at this time, the proposed work is a nice and complete study of the unexpected cleavage of EGF by RHBDL2 Follow a series of criticisms that need to be addressed in a final version of the manuscript: 1 . Fig 1: there is a tantalizing band in the media panel of fig D (lanes2,3 In this study, Adrain et al. identify EGF as a substrate for the mammalian rhomboid RHBDL2, thereby providing the first evidence for an evolutionarily conserved function of rhomboids the release of an EGF-receptor ligand in mammalian cells. From previous studies, ADAM17 has emerged as a crucial regulator of EGFR-ligand shedding in mice, whereas rhomboids are essential for this process in Drosophila, so it should be of significant interest to researchers interested in EGFR signaling that a rhomboid could, in principle, contribute to this process in mammalian cells. The data are of the highest quality, the manuscript is well written and the discussion is largely supported by the results, except that the results presented here do not allow any conclusions about the physiological relevance of RHBDL2-dependent EGF processing or its potential contribution to cancer. Essentially, the RHBDL2-dependent release of EGF can only be detected in the presence of a metalloproteinase inhibitor, so it is not clear whether RHBDL2 makes a contribution to EGF release in the absence of these inhibitors. Therefore a few sentences in the discussion need to be revised to more accurately reflect the implications of these otherwise very interesting findings. Moreover, the authors should test whether RHBDL2 can process mammalian TGFalpha, as this protein is considered a close homologue of Drosophila Spitz and Gurken. Despite these concerns, which should be easy to address, this study provides important new insights into the potential substrate repertoire and function of rhomboids in mammalian cells, and should therefore be of interest to the readers of EMBO report once appropriately revised.
As to specifics:
1) The authors should test whether TGF can be processed by RHBDL2.
2) In this reviewers opinion, the discussion somewhat overstates the potential physiological relevance of the results. Basically, the RHBDL2-dependent processing of EGF can only be detected in the presence of the metalloproteinase inhibitor BB94, and there is no convincing evidence for a contribution of endogenous RHBDL2 to EGF processing in the absence of this inhibitor. Therefore the discussion needs to be revised to more accurately reflect these findings, and to emphasize that the physiological and pathophysiological relevance of these findings remains to be established. Instead, the authors could discuss the possibility of an ADAM-independent release of EGF in the presence of metalloproteinase inhibitors, which could be of significant medical relevance in the context of using of metalloproteinase inhibitors to block EGFR signaling in patients.
The specific sentences that should be modified are:
Page 10: "Taken together with the cleavage site mutant experiments in Figure 4D , these data demonstrate that some cell types have parallel pathways for EGF secretion: one driven by metalloproteases and the other mediated by RHBDL2." Comment: It is not clear that the RHBDL2-dependent pathway is used in the absence of BB94.
"These data demonstrate that RHBDL2 can trigger EGFR activation by metalloprotease-independent secretion of EGF and validate the possibility that RHBDL2 can drive a parallel pathway for EGFR activation." Comment: Here it would be good to add a caveat along the lines of "although the physiological relevance of these findings for activation of EGF in mammalian cells remains to be established".
Page 11: "Overall, this work suggests a role for rhomboid proteases in the regulation of EGF receptor signaling in mammals." Comment: In this reviewer's opinion, it would be more accurate to state something along the lines of: "Overall, this work raises the possibility of a role for rhomboid proteases in the regulation of EGF receptor signaling in mammals."
Page 12: "Based on non-cleavable mutants and shRNA experiments, our data suggest that metalloprotease and rhomboid activity may regulate parallel pathways for EGF secretion." Comment: Please add the caveat that the relevance of RHBDL2-dependent processing in vivo remains to be established. Response to reviews Reviewer #1
Reviewer 1 describes the paper as highlighting a novel issue of broad interest, and has two 'minor points'.
Original Comment: " 1. While the authors have convincingly demonstrated the activity of RHBDL2 when metalloproteases are inhibited, we don't know the relative contribution of its cleavage when they are active. Some discussion on this point may be useful."
Response: This was a good suggestion. To address this, we have included a new panel (Fig. S2) . This demonstrates that RHBDL2 can cleave EGF when metalloproteases are not inhibited by BB94 and confirms that cleavage is not a BB94-induced artefact. We have included a new sentence within the text:
"Importantly, RHBDL2 was also able to cleave EGF in the absence of BB94 ( Fig S2) ; this demonstrates that RHBDL2 cleavage of EGF is not an artefact triggered indirectly in response to treatment of cells with BB94."
Original Comment: "2. The authors state that Rhomboid1 resides in the Golgi in Drosophila cells (Lee et al., 2001) . While expression of Drosophila Rhomboid1 in COS7 cells leads to Golgi localization, characterization of the endogenous localization of Rhomboid1 in Drosophila cells and in the eye disc has shown that it resides primarily in distinct compartments, and is not overlapping with Golgi markers. Since this work was already published, the updated information should be properly quoted."
Response: Due to space constraints, we have removed the original sentence, so this is no longer an issue.
Reviewer #2
Reviewer 2 is also very positive about the paper, only raising three issues to be addressed.
Original comment: "1. Fig 1: there is a tantalizing band in the media panel of fig D ( lanes2,3 and 5,6) which is ignored in the text and in the figure legend. Is this secreted EGF, insensitive to BB4 and not generated by Rhomboids?"
Response: This is a consequence of a small amount of residual metalloprotease activity caused by incomplete inhibition by BB94. It is important to point out that Fig.1D represents a long exposure and this exaggerates the relative amounts of EGF generated by residual ADAM activity. We have now added a comment in the figure legend to clarify that the source of this band is incomplete metalloprotease inhibition:
"Note that the fainter bands in lanes 2,3,5 and 6 is background EGF cleavage caused by incomplete ADAM inhibition." Response: This must relate to the quality of the print copy used by the reviewer. On both the digital and our printed copies of the submitted PDF, there is a clear distinction between the amount of EGF secreted in the WT versus SA mutant lanes. More importantly, this is a trivial issue: we have shown in multiple parts of the paper that untagged EGF is a robust substrate for RHBDL2.
Original comment: "3. Response: To reiterate, we make two key points about the EGF mutants; these points are based on comparing the relative fraction of EGF mutant secreted -/+ BB94. Firstly, cleavage of the P1 mutant (A1031F) essentially blocks RHBDL2 cleavage of EGF: "mutation of Ala1031 blocked proteolysis". We acknowledge that the individual P4 and P2' mutants modestly impair RHBDL2 cleavage (particularly the Y1033G mutant). However, the second key point that we make is that cleavage was significantly impaired "especially when combined as a double" P4/P2' mutant. Both of these two key effects are striking, and (as we note) precisely correspond with what has been previously published -ie mutation of the P4 and P2' residues have modest effects individually, but a strong effect when combined. Since the blots are clear on this point, we don't think that quantitation is necessary.
Reviewer #3
As with the other two, Reviewer 3 is very supportive, again only raising relatively minor issues.
Original Comment: "Essentially, the RHBDL2-dependent release of EGF can only be detected in the presence of a metalloproteinase inhibitor, so it is not clear whether RHBDL2 makes a contribution to EGF release in the absence of these inhibitors. Therefore a few sentences in the discussion need to be revised to more accurately reflect the implications of these otherwise very interesting findings."
Response: This is similar to the point raised by reviewer 1 and, as described above, we have addressed it with an extra data panel and within the text.
Original Comment: "Moreover, the authors should test whether RHBDL2 can process mammalian TGFalpha, as this protein is considered a close homologue of Drosophila Spitz and Gurken."
I thank you for submitting your work to us and hope you will consider EMBO reports for future studies.
Yours sincerely
Editor EMBO reports
